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Digital recording/reproducing apparatus 





(57) There Is disclosed an apparatus for automati- 
cally reflecting a audio language setting in a DVD video 
In setting of recording/reproducing in a DVD-RTR. An 
optical disc (DVD-RAM disc, etc.) for storing AV infor- 
mation (TV signal, etc.) corresponding to a plurality of 
audio languages (Japanese. English, etc.) and sound 
mode information (monaural, dual-monaural, stereo, 
etc.) associated with these audio languages is used to 



perform recording or reproducing based on a DVD-RTR 
[ormal or on a DVD video format. When ttie AV informa- 
tion includes a plurality of audio languages (yes in 
ST404), and a specified audio language (e.g., English) 
for use in the DVD video formal Is used In the DVD-RTR 
formal (yes in ST408), then the specified audio lan- 
guage (English) is used in recording or reproducing 
based on the DVD-RTR format (ST412). 



< 

G> 



(Start ) 



Sefid channel changeover 
command to tuner 



Read detection signal indicating 
broadcast or not from 
tuner after progfam changeover 




Set En^h sotmd channel for 
ou^t via both R, L channels 
when audio lansjage code of 
DVD video is English 



Set KJUJid of cnannel 



Set sound 
for output 
via stereo 



Q. 

Ui 



FIG.8 



BNSDOCID: <EP , ia669«A2LL> 



EP 1 256 949 A2 2 



Description 

[0001] The present Invention retates to improvement 
ot a digital recording/reproducing apparatus which uses 
a removable optica! disc. The present invention relates 
particularly to a technique for eliminating intricacy re- 
garding a recording selling associated with sound in a 
DVD recorder in which a plurality of types of sound lan- 
guages (English, Japanese, and the like), a plurality of 
types of sound modes (monaural, dual-monaural, ster- 
eo, and the like) and a plurality of types of video fonrsals 
(DVD video, DVD reat-timo recording, and the like) are 
supported. 

[0002] In recent years, an optical disc reproducing 
system in which audio-visual (AV) infornnation including 
a dynamic image is recorded has been developed, and 
has generally spread for a purpose of movie software, 
karaoke, and the like. Above all, DVD video has remark- 
ably spread. For a standard of DVD video, in accord- 
ance with a MPEG2 system layer, MPEG2 is supported 
in a dynamic image compression system, and AC audio 
and MPEG audio are supported in sound. Moreover, in 
the DVD video standard, sub image data in which bit 
map data is subjected to run length compression for 
subtitle and menu, and apedal control data (navigation 
pack) (or special reprodiicing such as fast forward/re- 
wind are defined. Furthermore, in the DVD video stand- 
ard, ISO9660 and mvao UDF (UDF bridge) are support- 
ed so that data can be read with a computer. As the 
standard of an inionnation medium itself for storing AV 
information, following DVD-ROM as media for use In 
DVD video, standards of DVD-RAM (repeatedly reada- 
ble/writable), DVD-R (write once), and DVD-RW (re- 
peatedly rewritable) have been completed. Moreover, 
DVD-RAM drive (or DVD-R/DVD-RW drive) has also 
started to spread as computer peripher^s. 
[0003] At present, the standard of DVD-real-time re- 
cording (RTR) has been completed as DVD standard 
which utilizes DVD-RAM (or DVD-R/DVD-RW) and 
which is recordable/reproducible in real time, and a ver- 
ification operation ended in spring, 2000. This standard 
is based on the standard of the presently spread DVD 
video (DVD-ROM). A file system for the DVD-RTR has 
also been standardized. Under these situations, DVD 
video recorder based on the DVD-RTR standard has 
started to be on the market. 

[0004] Many of DVD recorders now on the market 
support both fomiats of the DVD video and DVD-RTR. 
These are fonnats of the same DVD family. Unless both 
fomiats are supported, commercial property (appeal to 
a buyer layer) of DVD recorder is remarkably deteriorat- 
ed. 

[0005] However, even when both formats are support- 
ed, the formats have no correlation with respect to var- 
ious initial settings, and settings are completely differ- 
ent. Therefore, even with the single recorder, a user 
needs to individually perfomi a similar setting with re- 
spect to both formats (in both modes). A problem occurs 



that the settings become intricate. 
[0006] The present invention has been developed in 
consideration of the aforementioned situations, and an 
object thereof is to provide a digital recording/reproduc- 

5 ing apparatus in whidi a setting (language selling, and 
the like) regarding sound in one format (DVD video) is 
refSecled in setting of reconding/reproducing in another 
forma! (DVD-RTR), and intricacy of setting is eliminated. 
[0007] To achieve the aforementioned object, in a dig- 

'0 ital recording/reproducing apparatus according to an 
embodiment of the present invention, a sound language 
setting in a second format (DVD-RTR) is malchcd with 
the sound language selling in a first format (DVD video). 
[0008] That is, the present invention can be utilized in 

f5 a digital recording/reproducing apparatus in which an in- 
formation medium (DVD-RAM disc 1 00 and/or IC mem- 
ory/HDD 700) for storing audio-visual infomiation (TV 
broadcast signal recorded with DVD-RTR, reproducing 
infonmation of DVD video, and the like) corresponding 

20 to a plurality of types of sound languages (English, Jap- 
anese, and ttie like) and sound mode information (mon- 
aural, dual-monaural, stereo, and the like) associated 
with these sound languages is used to perform record- 
ing or reproducing based on at least one of first and sec- 

2S end fomiats (DVD-RTR, DVD video, and the like), 
[0009] The apparatus comprises: first judging means 
(900; step ST404) forjudging whether or not the audio- 
visual infomiation (TV broadcast signal, and the like) in- 
cludes the plurality of types of sound languages (Eng- 

30 iish, Japanese, and the like) (v^hether or not broadcast 
is bilingual); and second judging means (step ST408) 
forjudging whether or not a specific sound language (e. 
g., English) set in the finst format (DVD video) is applied 
to the second formal (DVD-RTR), when the audio-visual 

3s information (TV broadcast signal) includes the plurality 
of types of sound languages (English, Japanese) (yes 
in step ST404). 

[0010] The apparatus is constituted to utilize the spec- 
ified audio language (English) In recording or reproduc- 

■io ing based on the audio fonnat (DVD-RTR) (step ST412), 
when the specified audio language (English) set in the 
first fomiat (DVD video) is applied to the audio format 
(DVD-RTR) (yes in step ST408). 
[0011] The second fonriat (DVD-RTR) can have pre- 

« determined management infornnation (VMG), and the 
management information (VMG) can include one or 
more pieces of stream information (STI), In this case, 
the sound mode information (monaural, dual-monaural, 
stereo, and the like) is recorded in each stream Informa- 

^0 tion (STI/A_ART/audio channel number) (step ST530or 
steps ST5304 to ST5308). 

[0012] An audio data portion of ihe audio-visual infor- 
mation (TV broadcast signal, and the like) is recorded 
in the infomiation medium (100) by a data unit (AAU) 
S5 having a predetermined header. The digital recording/ 
reproducing apparatus further comprises means (step 
ST15402) for judging a sound mode (monaural, dual- 
monaural, stereo, and the like) of the audio data to be 
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recorded in the information medium (100); and means 
(sleps ST5404 to ST5408) for setting the judged sound 
mode (monaurai, dual-monaura!, or stereo) in a header 
("mode" portion) of the data unit (AAU). 
[0013} In ttie aforementioned constitution, for exam- 
ple, a sound language setting, for example, in OVD vid- 
eo Is reflected in a setting of recording/reproducing of 
DVD-RTR, and intricacy of setting can be eiiminated, 
[0014] This summary of the invention does not nec- 
essarily describe all necessary features so that the in- 
vention may also be a sub-combination of these de- 
scribed features. 

[0015] The invention can be mora fully understood 
from the following detailed description when taken in 
conjunction v/ith the accompanying drawings, in which: 

FIG. 1 is a block diagram showing the whole con- 
stilution of a digital recording/r^roducing appara- 
tus (DVD-RTR video recorder) with a sound 
changeover function according to one embodiment 
of the present invention. 

FIG. 2 is a diagram showing a directory structure of 
an information file recorded by the apparatus of 
FIG. 1. 

FIG. 3 is a diagrmn showng a data structure of in- 
fomiation (video object) recorded by the apparatus 
of FIG. 1. 

FiG. 4 is a diagram shovwng a datastmcture of man- 
agement infomiation (M.VOB.Sn, and the like) re- 
corded by the apparatus of FIG. 1 . 
FIG. 5 is a diagram shov/ing a pacl< structure of au- 
dio information (linear PCM audio) recorded by the 
apparatus of FiG. 1. 

FIG. 6 is a diagram showing a pack structure of au- 
dio Information (N/tPEG audio) recorded by the ap- 
paratus of FIG. 1 . 

FIG. 7 is a flowchart showing the whole operation 
of the apparatus of FIG. 1 . 
FIG. 8 is a flowchart of an operation for selecting a 
broadcast program in the apparatus of FIG. 1 . 
FIG. 9 is a flowchart of a recording operation in the 
apparatus of FIG. 1. 

FIG. 10 is a flowchart of an interrupt processing in 
the apparatus of FiG. 1. 

FIG. 11 is a flowdiart of a setting processing of 
stream Information (STI) in the apparatus of FiG, 1 , 
FIG. 12 is a flowchart of an encoding processing of 
audio data in the apparatus of FIG. 1 . 
FIG. 13 Is a flowchart showing the whole reproduc- 
ing operation (former ha\f) in the apparatus of FIG. 
1. 

FIG. 14 is a flowchart showing the whole reproduc- 
ing operation (latter half) In the apparatus of F!G. 1 . 
FIG. 15 is a flowchart showing a cell reproducing 
processing (former half) in the apparatus of FIG. 1 . 
FIG. 16 is a flowchart showing the cell reproducing 
processing (latter half) in the apparatus of FIG. 1 . 
FIG. 1 7 is a diagram showing contents of manage- 



ment infomiation to be recorded by the apparatus 
of FIG, 1. 

[0016] A digital reconjing/reproducing apparatus 
5 (DVD-Fn'R recorder) according to one embodiment of 
tfie present invention will be described hereinafter with 
reference to the drawings. FiG. 1 is a block diagram 
showing a whole constitution of a digital recording/re- 
producing apparatus (DVD-RTR video recorder) with a 
10 sound changeover function according to one embodi- 
ment of the present invention. The apparatus basically 
p erf 0 mis real-lime video recording using a recordable 
optical disc (DVD-RAM disc, DVD-RW disc, DVD-R 
disc) 100, and includes a reproducing function of an op- 
's tical disc for exclusive use in reproducing (DVD-ROIV! 
disc, recorded DVD-R disc). 

[0017] The apparatus of FIG, 1 is constituted of: an 
encoder section 601 ; a decoder section 602; a main mi- 
crocomputer (MRU) section 604: a video (V) mixing sec- 
20 tlon 605; a frame memory 606; a key input section 607; 
a display 608; a DVD-RAiy (and/or DVD-fVDVD-RW) 
drive 609; a data processor (D-PRO) 610; an AAf input 
61 2; a TV tuner 61 3; an audio digital l/F 631 ; an audio 
D/Asection 632; aspeaker633 (a driving audio amplifier 
55 is not shown); a video digital l/F 634; a TV D/A section 
636; an external monitor TV 637; a system time counter 
(STC) 650; a temporary storage (large-capacity IC 
memory and/or HDD recorder unit) 700; a selector 750 
of an audio signal; a bilingual broadcast detector (mul- 
30 Ulingual detector) 900; and the like. 

[0018] A main MPU section 604 has therein a stream 
information (STI) setter 6044 and other control program 
(firmware). Moreover, the MPU section 604 has therein 
a work HAM 604a for use in executing the control pro- 
as gram, A management information (VMG) holder 6043 is 
disposed in the work RAM 604a. 
[0019] The encoder section 601 is constituted of an 
A/D section 614; a video encoder61 6; an audio encoder 
617 including a dual-monaural header setter 617a; a 
40 subpcture (SP) encoder 618; a formatter 619; and a 
buffer memory 620. Moreover, the decoder section 602 
is constituted of a separator 625 including a memory 

626, a video decoder 628 including a reduced image 
(thumb nail) generator 6283, a subpicture (SP) decoder 

627, an audio decoder 630, and a video processor 
(V-PRO) 638. 

[0020] Recording (recording of AV inf onnnation) is per- 
formed by the disc drive (DVD-RAM drive}609, in which 
the ranovable DVD-FW^A (or DVD-R/D\0-RW) disc 

so i 00 is used, via the encoder section 601 . TTie disc drive 
609 can play back not only the DVD-RAM (or DVD-R/ 
DVD-RW) disc 100 but also the DVD video (or 
DVD-ROM) disc 1 00, That is, reproducing is perfomied 
using the disc drive 609 via the decoder section 602. 

55 The function of playing back the DVD video is basfeally 
the same as a DVD video player generally on the mar- 
ket 

[0021] A flow of an actual video signal in the appara- 
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tus of FIG. 1 is as follows. First, an analog AV signal 
inp..i'Ted via the AA/ input 612 or an analog TV signal 
ob- 'led from the TV tuner 61 3 is converted to a digital 
sic -.if in A/D section 614 o( the encoder section 601. 
The video signal subjected to digital conversion is input- 
led to the video encoder 61 6, and the audio signal sub- 
jected to digital conversion is inputted to the audio en- 
coder 61 7, Moreover, characterbroadcast data and oth- 
er character data obtained from the TV tuner 613 are 
inputted to the subpicture (SP) encoder 61 8, The input- 
ted video signal is MPEG compressed in the video (main 
picture) encoder 616. The inputted audio signal is sub- 
jected to the AC3 or MPEG audio compression in the 
audio (sound) encoder 617. Moreover, the inputted 
character data is subjected to run lengtti compression 
in the SP encoder 61 8. 

[0022] For the respective encoders 616 to 618, the 
data is paoketed to indicate 2048 bytes when the com- 
pressed data is packed, and the packeled video data, 
audio data and subpicture data are inputted to the for- 
matter 619. The formatter 619 appropriately uses the 
buffer memory 620, packs and multiplexes the inputted 
packet data, and sends the multiplexed video pack, au- 
dio pack and subpicture pack to the D-PRO 610, 
[0023] The D-PRO 610 forms an ECC block (or every 
16 packs (32 or more packs in a next-generation DVD 
video) in the present DVD video, and attaches error cor- 
rection data to the block. A data stream obtained in this 
manner is recorded in the optical disc (DVD-RAM, 
DVO-RW or DVD-R) 100 by the disc drive 609. Here, 
witri the disc drive 109 in a busy state for seeking or 
track jump, the recorded data is stored in the temporary 
storage 700 (IC memory and/or HDD recorder unit), until 
the disc drive 609 is prepared for recording the data. 
[0024] Furthermore, the fomiatter 619 prepares re- 
spective segmmting information during recording (by 
inten'upt in a top of GOP), and periodically sends the 
prepared segmenting infonnation to the MPU section 
604. Examples of the segmenting information include 
the number of packs of a video object unit (VOBU), end 
address of one picture from the top of VOBU, reproduc- 
ing lime of VOBU, and the like. Each VOBU includes the 
video pack, and audio pack and/or subpicture pack. The 
information can be accessed by the unit of the VOBU. 
Additionally, one video file ts disposed in one disc in 
DVO-RTR {recording/reproducing DVD). 
[0025] The TV broadcast signal is received by the TV 
tuner 613. The sound signal of the TV broadcast signal 
can have a plurality of sound modes. The sound signal 
received by the TV tuner 613 is, for example, monaural 
(L = R), stereo (L&R), or bilingual (multilingual), that is, 
dual-monaural (L = main sound/Japanese), R = sub 
sound/foreign languages, and the like). The bilingual 
broadcast detector (multilingual detector) 900 detects 
whether or not the received sound sign^ is bilingual 
(multilingual), that is, dual-monaural. The infonnation 
detected by the bilingual broadcast detector 900 is in- 
putted to the encoder section 601 and main MPU sec- 



tion, and subjected to various settings (described later 
with reference to flowcharts of and after FiG. 7). 
[0026] FIG. 2 shows one example of a directory struc- 
ture of an information tile recorded by the apparatus of 

5 FIG. 1 (universal DVD-RTR recorder compatible with 
DVD video and other DVD family in reproducing). The 
video files of air check recording of TV broadcast is man- 
aged by a sub directory caSled DVD-RTAV. The directory 
DVD-RTAV includes a VMGfile for storing management 

10 information (VR_MANGR.IFO), a movie video file for 
storing dynamic image information (VR_M0V1E.VR0), 
a still picture video file for storing still picture information 
(VR_STILL. VRO), a stiil picture audio file for storing ad- 
ditional audio infomiation (VR_AUDI0,VR0) (or a still 

IS pteture. and a VMG backup file storing backup infomia- 
Uon (VR_MANGR.BUP) of management infonmation. 
Moreover, in DVD-RTR, one video file is stored in one 
disc. Furthetmore, other audio files can be managed by 
a sub directory called AUDIO-TS. 

20 [0027] FIG. 3 shows one example of a data structure 
of information (video object VOB) recorded by the ap- 
paratus of FIG. 1 .Acontentof the file stored in the movie 
video file VR_MOVIE.VRO of FIG. 2 is recorded as a 
group of one or more video objects VOB (video object 

2s set VOBS). Each VOB can be specified by a corre- 
^onding ID number (VOB_!DNi). Each VOB is consti- 
tuted of a group of one ormore video object units VOBU . 
Each VOBU includes video data constituted of one or 
more groups of pictures of MPEG (GOP), and is consti- 

30 luted of re^ lime data intormation (RDl) pack, video (V) 
pack, audio (A) pack, and the like. The V or RDl pack is 
disposed in the top of each VOBU, and the top pack in- 
cludes a system header (not shown). The system head- 
er is disposed only in the lop pack in one VOBU. 

35 [0028] Additionally, as not shown, each VOBU Is con- 
stituted of a video part and audio part. The video part 
Includes a V pack group and subpicture (SP) pack. The 
audio part includes an A pack group. The V pack group 
can include a sequence header, GOP header, lecture, 

40 sequence end code, and subpicture unit. Moreover, A 
pack group can include a plurality of audio frames. 
[0029] FIG. 4 shows one example of a data structure 
of management infonnation {M_VOB_STI. and the like) 
recoreied by the apparatus of FIG. 1 , As shown in FIG. 

'IS 4, ihe management information stored in the VMG file 
includes RTR video manager information RTR_VMG1, 
movie AV file information table M_AVFIT, still picture AV 
file infonnnation table S_AVF!T, original program chain 
infomiation OflG_PGCI, user-defined program chain in- 

50 formation table UD^PGCIT, text data manager 
TXTDT.„MG, and manufacturer information MNFIT. 
[0030] The table M_AVF1T includes movie AV file in- 
formation table infonnation M_AVFITI, one or more 
pieces of movie VOB stream inlonnation 

55 M^V0B_.STI#1 to M„VOB„STl#n, and movie AV file in- 
fomiation M_AVFI. 

[0031 ] Each M„V08_STI (each of #1 to »r\) includes 
■ a video attribute V_ART, number of audio stream 
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AST^Ns, number of subpicture stream SPST„Ns, audio 
attribute A^ARTO of stream UO, audio attribute A_AFII1 
of stream ff 1 , reserved area, and subpicture color pallet 

SP^PLT. 

[0032] The audio attribute A_ART (each of A„ARTO 
and A^ARTI) includes an audio coding mode (audio 
compression mode), application flag, quantizing DRC, 
sampling frequency fs, number of audio channels, bit 
rale Infonnation, and the like. 

[0033] For the audio coding mode (audio compres- 
sion mode), (a) "000b" indicates Dolby AC3 (R), (b) 
"010b° indicates MPEG1 or MPEG2 having no exten- 
sion bit stream, (c) "011 b' indicates MPEG2 having the 
extension bit stream, and (d) "lOOb" indicates linear 
PCM. Eight modes can be identified by Ihree-bit audio 
coding mode, but modes other than (a) to (d) are re- 
served for the future. 

[0034] An application flag "00b" indicates that thecor- 
responding audio stream includes audio data of a chan- 
nei mode defined by "audio channel number", and "01 b" 
indicates that the corresponding audio stream can in- 
clude the audio data of amulti-channet mode (monaural, 
duai-monaurai, and stereo), in the application fiag 
"01b", "audio channel number" defines each mode of 
the corresponding audio stream. 
[0035] In the audio coding mode "000b", quantization/ 
ORG is set to "lib*. In the audio coding mode "01 Ob" or 
"011b", quantization/DRC is set to "00b (no dynamic 
range contro! data in the MPEG audio stream)" or "01 b 
(there is dynamic range control data in the MPEG audio 
stream)". In the audio coding mode "100b", quantl7a- 
tion/DRC is set to "00b (16 bits)". Other audio coding 
modes are resen/ed. 

[0036] For the sampling frequency fs, "00b" indicates 
48 kHz. Other sampling frequencies are reserved, 
[0037] For the audio channel number, "OOOOb" indi- 
cates one channel (monaural), "0001b" indicates two 
channels (stereo), and "1001b" indicates two channels 
(dual-monaural). Moreover, "001 Ob" to "0111 b" indicate 
multi-ssereo (surround) or multi-monaural with three to 
eight channels. Here, when the audio coding mode (au- 
dio compression mode) is "100b (linear PCM)", two or 
less channel is set ("OOOOb", "0001b", or "1001b"). 
[0038] For the bit rale. 64 kbps to 384 kbps are set by 
"0000 0001b' to "0000 1011b" (tor ACS and MPEG1 au- 
dio). When the bit rate is "0000 1 1 00b", 384 kbps is des- 
ignated (for AC3). Moreover, with the bit rates "0000 
1101b" and "0000 111 Ob", 768 kbps and 1 536 kbps are 
designated, respeaively {for linear PCM). 
[0039] In summaiy, when the application flag is "00b", 
the conresponding audio stream is defined by the chan- 
nel mode described in "audio channel number". When 
the application flag is "01b", the representative mode 
(monaural, dual-monaural, or stereo) of the correspond- 
ing audio stream is defined. 

[0040] The same information as that of the "audio 
channel number" (monaural = "OOOOb", two channel 
stereo = "OOOIb", dual-monaural = "1001b") can be re- 



corded in the data (header) of each audio stream. The 
audio channel number intomiation is set in the audio de- 
coder630otFiG. 1 attheslart of reproducing. Theaudio 
decoder 630 decodes the audio stream reproduced with 
5 the set sound mode (monaural, stereo, or dual-monau- 
ral). 

[0041] FIG. 5 shows a pack structure of audio infor- 
mation (linear PCM audio) recorded by the apparatus of 
FIG. 1. As shown in FIG. 5, one pack (2048 bytes) of 

10 the linear PCM (LPCM) Is constituted of a pack header, 
packet header, sub stream ID, and LPCM data. The 
packet header includes stream ID = Oxbd (or "1011 
1101b") indicating a private stream 1. Moreover, sub 
sb-eam ID is "1010 OOO'b" indicating the linear PCM. 

IS Here, * denotes an audio stream number (0 or 1 ). 
[0042] The LPCM data subsequent to the sub stream 
ID includes audio frame inlomation, audio data infor- 
mation, and data main body of LPCM. Moreover, the au- 
dio data infonnation can store "audio channel number" 

20 information (monaural = "OOOOb", two-channel stereo = 
"0001b", dual-monaural = "1001b"). TV broadcast re- 
cording of bilingual broadcast can be indicated by "audio 
channel number" = "1001b" indicating the dual-monau- 
ral mode. 

ss [0043] FIG. 6 illustrates a pack structure of audio in- 
formation (MPEG audio) recorded by the apparatus of 
FIG. 1. As shown in FIG. 6, one pack (2048 bytes) of 
MPEG audio is constituted of a pack header, packet 
header, and MPEG audio data. This packet header In- 

30 eludes stream ID = 0(c0 (or "1100 000*b") indicaUng 
MPEG audio orO(dO{or"1101 000*b"). Here, " indic^es 
audio stream number (0 or 1). For the MPEG audio, 
there is no sub stream ID. 

[0044] The MPEG audio data subsequent to the pack- 
3S et header includes a plurality of audio access units 
(AAU) as a unit of audio decode. Here, AAU is a mini- 
mum unit which can individually be decoded to the audio 
signa!), and constantly includes data having a constant 
sample number, Each AAU includes an error check 
10 code and audio data, The header Includes a synchro- 
nous word, 10 information, layer information mode 

information, and the like. (Other infon-nation such as a 
protection bit, bit rate index, sampling frequency, pad- 
ding bit, and private bit are disposed before the mode 
•*5 information. Moreover, mode expansion information, 
copyrights information, original or copy infomiation, and 
enphasis information are disposed after Uie mode in- 
formation.) 

[0045] The mode infonnalton is constituted of two bits, 
50 "oob" indicates stereo, °01b" indicates joint stereo, 
"1 Ob" indicates dual channel (dual-monaural), and "11b" 
indicates single channel (monaural). The mode informa- 
tion is "1 Ob" indicating dual-monaural in bilingual broad- 
cast recording. During playback (or reproduction) of the 
55 disc ^ter recording, the audio decoder 630 of FIG. 1 
reads the mode information, and the mode is automat- 
(caliy changed to a mode (dual-monaural decode mode 
designated by '10b") designated by the content of the 
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read mode information. 

p)0463 Various operations of the apparatus of F!G. 1 
will next be described with reference to a tiowchart. FIG. 
7 is the flowchart showing the whole operation of the 
apparatus of FIG, 1 , Each processing of the flowchart is 
controlled by the main MPU section 604 of FIG. 1 . The 
main MPU section 604 executes a predetermined initia! 
setting (step ST10) after starting Uie apparatus. There- 
after, key input from a user (key input from a remote con- 
troller (not shown) or operation command from reserv- 
ing/recordingprogram) is waited for. When there is a key 
input (step ST20), the input key is interpreted (change- 
over command of TV received channel, recording start 
command, reproducing start command, and the like) 
(step ST30). 

{0047] When the input key is interpreted as "the 
changeover command of TV received channel", a 
processing of changing the received channel of the TV 
tuner 613 is perforned (step ST40). The processing of 
changing the received channel includes not only a chan- 
nel changing in the same broadcast band (e.g., 1 to 12 
ch of VHP band) but also a channel changing over dif- 
ferent broadcast bands (e.g., VHP 1 ch to BS digital 1 03 
ch). 

[0048] When the input key is interpreted as "recording 
start command", the record^le optical disc (DVD-RAM 
disc, and the like) 100 inserted to the disc drive 609 is 
subjected to a recording processing (step ST50). 
[0O49] When the input key is interpreted as "reproduc- 
ing start command", a reproducing processing from the 
optical disc (DVD-RAM disc, DVO-RW disc, DVD-R 
disc, or DVD video disc) is psrtonned (step ST60). 
[0050] FIG. 8 is a flowchart of an operation for select- 
ing a broadcast program in the apparatus of FIG. 1. 
Here, It Is assumed that a sound language for use in 
default is stored beforehand In the work FiAU 604a (or 
a not-shown data storfng memory) regarding playback 
of DVD video by the apparatus of FIG. 1. 
[0051 ] First, a channel change command from the us- 
er (or reserving/recording program) is issued to the TV 
tuner 613 (step ST400). The TV received channel is 
changed in accordance with the received command in 
the TV tuner 61 3 (e.g., the present TV received channel 
VHP 1 ch is changed to VHF 3 ch). 
[0052] The sound mode of TV broadcast received by 
the TV tuner 61 3 after changing of the received channel 
is, tor example, monaural broadcast, bilingual broadcast 
(dual-monaural broadcast: for example, for a content, 
main sound is Japanese, and sub sound is English), or 
stereo broadcast. The sound mode of the TV broadcast 
received by the TV tuner61 3 is detected by the bilingual 
broadcast detector 900 (step ST402). 
[0053] When the detected sound mode is not bilingual 
(dual-monaural) (no in step ST404), the TV tuner 613 
outputs the sound of the received TV broadcast as two- 
channel stereo (step ST406). Additionaliy, when the de- 
tected soundmode is monaural, the same monaural sig- 
nal is distributed and outputted to two channels (L = R). 



[0054] When the detected sound mode is bilingual 
(dual-monaural) (yes in step ST404), the main MPU 
section 604 judges whether or not the sound mode of 
Uie TV broadcast is set in accordance with the audio 
5 language code set for the DVD video (step ST408). The 
user designates whether or not the soundmode is tuned 
to the audio language code set for the DVD video. 
[0055] The userjudgesthatthesoundmodeoftheTV 
broadcast is not to be tuned to the audio language for 
»o the DVD video (no in step ST408). In this case, for ex- 
ample, a graphic user interface GUI (not shown) output- 
ted to the display 608 or the external TV 637 is used to 
output the sound (dual-monaural: the main sound is 
Japanese and sub sound is English) of the received 
'5 channel (subjected to changing designation) to two 
channels (UR) as it is) (step ST410). 
[0056] The user judges that the sound mode of the TV 
broadcast is to be tuned to the audio language (e.g., 
English) for the DVD video (yes in step ST408). In this 
20 case, the main MPU section 604 checks the language 
code for use in the DVD video from a parameter table 
(not shovm) for the DVD video stored in the work RAM 
604a. When the language code is, for example, English, 
the sub sound (English) of the received TV channel is 
25 distributed and outputted to two channels (L = R) (step 
ST412). Alternatively, when the language code is Jap- 
anese, the main sound (Japanese) of the received TV 
channel is distributed and outputted to the two channels 
(L= R) (step ST412). 
30 [0057] Subsequently, the sound outputted in step 
ST406, ST41 0 orST412 is recorded, for example, in the 
DVD-RAM disc 100. 

[0058] Additionally, a case In which the language 
code lor present use in the DVD video is the same as 
35 the languageof the subsound of bilingual broadcasthas 
been described above. However, when Uie language 
code for present use in the DVD video is different from 
the language of the subsound of bilingual broadcast, 
several variations are considered in processing meth- 
odsotstcpsST408andST412. 
[0059] That is, when the present language setting of 
the DVD video is other than Japanese (e.g., Gennan), 
and even when the language of the subsound is any lan- 
guage (e.g.. English, German, or French), there is a 
method of disUibuting and outputting the subsound to 
two channels (L = R). This method is not suitable for a 
case in which Oie MPU section 604 cannot obtain the 
information for specifying the type of the subsound lan- 
guage of the received bilingual broadcast. 
so [0060] Alternatively, when the language setting of the 
DVD video is English, there is a method of distributing 
and outputting the subsound (any language) to two 
channels (L = R). This method is suitable for distributing 
and outputting the subsound of any foreign language 
55 (there is usually a highest possibility of English) to two 
channels (L = R). 

[0061 ] As described above, when the sound language 
setting of the DVD video is reflected in setting of recond- 
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ing/reproducing of DVO-RTR, a digital recording/repro- 
ducing apparatus (OVO-ITrR recorder) can be realized 
without intricacy of setting, 

10062] FIG. 9 is a flowclian of a recording operation 
in ttie apparatus of FIG. 1 . The main JVIPU section 604 
reads each file system data from the disc 100 inserted 
in ttie disc drive 609 (step ST500). A used capacity is 
calculated fronn the read data, and it Is checked whether 
or not there is a free space (or a vacant capacity) in the 
disc 100. VWien there Is no free apace (no In step 
ST502), a warning Indicating that "there is no recording 
space" is displayed in the display 608 or TV 637 (step 
ST504), and the processing is ended. When there is a 
free space (yes in step ST502), a managing file (VI^G 
file) is read from the disc 1 00. When there is not man- 
aging file, a new VMG file is prepared and developed in 
the RAIW 604a (step ST506). 

[0063] After recording preprocessing is perfomned 
(step STS06), setting shifts to a recording initial selling 
(step ST508). In the recording initial setting, the STC 
650 Is reset, a writing start address and writing com- 
mand are set to each drive (disc drive 609, and the like}, 
and the fonnatter 619 Is subjected to initial setting (set- 
ting of divisions of cell CELL, video object unit VOBU, 
program PG, and program chain PGC), and the like. 
Subsequent to the initial setting, recording start setting 
is performed (step ST61 0). In the recording start setting, 
the recording start comnnand is set to Uie encoder sec- 
tion 601, and segmenting information (division set in 
step ST508) is registered as the video object VOB. 
[0064] When recorded data for "one contiguous data 
area (DCA)" is stored in the temporary storage 700 (yes 
in step ST512), the \witing address and writing length 
are determined In the disc drive 609, and writing com- 
mand Is issued to tlie disc drive 609 (step ST514). When 
there Is an interrupt for taking the segmenting infonna- 
tion (yes in step STS16), the segmenting infonnatlon Is 
extracted from the fonmatter619 (step ST518). In other 
words, the Image and sound signals taken Into the en- 
coder section 601 is AJD converted, respectively, and 
compressed by the encoders 61 6, 61 7. When a con- 
stant amount (one COA) of compressed data is accu- 
mulated (yes in step ST512), the data is recorded in the 
disc 100. In this case, the segmenting information of the 
compressed data is taken into the v/ork RAM 604a (step 
ST518). During recording (no in step ST520), the 
processing of steps ST512 to ST518 is repeated. 
[0065] When the recording ends (yes in step ST520). 
a recording end processing is executed (step ST530). 
In the recording end processing, ttie remaining seg- 
menting infonnation is taken from the formatter 61 9 and 
initialized, and setting of program chain infomiaSion PG- 
Cljsegmenting Inforniation, l-pscture information, and 
the like) is written into the management information 
VMG. In other v^ords, the remaining segmenting infor- 
mation is taken into the work RAM 604a, and the man- 
agement Information VMG is updated based on the tak- 
en segmentfrig information. In this case, the sound 



mode having a largest number of packs in recording is 
recorded in stream information ST! (H/l_VOB_STI# of 
FIG. 4) in accordance with the sound mode (monaural, 
duai-monaural, or stereo) of the segmenting information 

s (STI setting processing described later with reference 
to FIG. 11). Generally speaking, the stereo sound mode 
is most in TV recording of a music program, and the du- 
al-monaural mode is mot in TV recording of foreign mov- 
ie with Japanese subtitles. 

10 [0066] FIG. 1 0 is a flowchart of an interrupt processing 
in the apparatus of FIG. 1. In the intemipt processing, 
there are various factors for an intenupt, and first the 
interrupt factors are checked (step ST70). When the In- 
terrupt factor is, for example, "interrupt processing atthe 

'5 end o( transfer of one pack to D-PRO 610", an interrupt 
processing Recpack+-i- (or counting up the number of 
recording packs is executed (step ST72). (vSoreover, 
when the interrupt factor is, for example, "interrupt 
processing during extracting of segmenting information 

20 from formatter 61 9", an interrupt flag for extracting seg- 
menting information 1 is set (step ST74), As not shown, 
an interrupt flag for extracting segmenting information x 
(x = 1; 2, 3, ...) is appropriately performed. After the in- 
terrupt processing for each interrupt factor is performed 

S5 as described above, the processing returns to another 
flow ot processing. 

[0067] FIG. 11 is a flowchart of a setting processing 
of stream Infomiation (STI) in the apparatus of FIG. 1 . 
This processing is executed as a part of step ST530 of 

30 FIG. 9. First, a state (monaural, dual-monaural, or ster- 
eo) of the sound mode during recording is checked from 
the segmenting information taken into the work RAM 
604a (step ST5300). T^ie sound mode having a largest 
number of recordings is checked among the checked 

3s soundmodes (step ST5302). When the monaural sound 
mode has the largest number of recordings, the "audio 
channel number" of the stream infonnation STI 
(M_VOB_STI# of FIG. 4) is set to "monaural: 0000b' 
(step ST5304). When the dual-monaural sound mode 
has the largest number of recordings, the "audio chan- 
nel numt)er" of the stream information STI is set to "duai- 
monaural: 1001b" (step ST5306). When the stereo 
sound mode has the largest number of recordings, the 
"audio channel number" of the stream infomnation STI 

4s is set to "2 ch stereo: 0001 b" (step ST5308). 

[0068] FIG. 12 is a flowchart of an encoding process- 
ing of audio data in the apparatus of FIG. 1 . First, the 
main MPU section 604 reads attribute Infonnation 
(A„ATR of FIG. 4) of a sound A^ converted and taken 

so into the encoderseclion 601 from the TVtuner 613 (step 
ST5400). The sound mode is checked from the content 
of the read attribute information ("audio channel 
number*) (step ST5402). When the sound mode Is mon- 
aural, monaural is set in the header of a sound stream 

55 (FIG. 6) (step ST5404). When the sound mode is dual- 
monaural, dual-monaural is sel in the header of the 
sound stream (step ST5406). When the sound mode is 
Stereo, stereo is set in the header of the sound stream 
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(step ST5408). After the information of the sound mode 
Is set in the header of the sound stream, a connpression 
processing o! the sound data (e.g., compression 
processing of MPEG audio) is executed {step ST541 0). 
Additionally, when the sound data is recorded as linear 
PCM, setting of steps ST5404 to ST540B is performed 
with respect to the "audio channel number" of FIG. 5, 
and the processing of step ST5410 corresponds lo lin- 
ear PCM encoding. 

[00691 FIGS. 13 and 14 are flowcharts showing the 
whole reproducing operation in the apparatus of FIG. 1 . 
First, reading is started from lead-in of the disc 100 in- 
serted in She disc drive 609, and it is checked whether 
or not the disc is noftnally read (step ST600). The disc 
is not normally read and it is judged that the disc 100 
has a problem (NG in step ST600). Then, an error 
processing (displaying of error in the display 608 and/or 
the TV 637) is perfomned (step ST602), and the repro- 
ducing processing ends. On theother hand, the disc 1 00 
can nonnaily be read (OK in step ST600), and it is then 
checked whether or not the information of a volume 
structure is recorded in the disc 1 00 (step ST604). When 
the volume slnjcture is not recorded (no in step ST604), 
"not recorded" Is displayed in the display 608 and/or the 
TV 637 (step ST606), and the reproducing processing 

[0070] When the volume structure is recorded (yes in 
step ST604), presence/absence of the directory of 
DVD-RTR (DVD-RTAV in FIG. 2) ischecked in a record- 
ed hierarchy file (step ST608). If there Is no DVD-RTR 
(DVD-RTAV) directory (no in step ST60B), "no! record- 
ed" is displayed (step ST606), and the reproducing 
processing ends. If there Is DVD-RTR (DVD-RTAV) di- 
rectory (yes in step ST608). the presence/absence of 
the error is checked (step ST610). if there is an error 
(yes in step ST610), "error has been found in file sys- 
tem" is displayed in the display 608 and/or the TV 637 
(step ST612) and the reproducing processing ends. 
[0071] if there is no error (no in step ST610), recording 
of management infomnation VMG (VR„MANGR.IFO of 
FIG. 2) is checked (step ST61 4}. When VMG is not re- 
corded (no in step ST61 4), "not recorded" is displayed 
(step ST616) and the reproducing processing ends, 
when ttie VMG is recorded (yes in step ST614), VMG 
file is read (step ST61B). and preparation (or reproduc- 
ing is performed. Here, the main MPU section 604 reads 
the stream information STI which belongs to the VOBto 
be reproduced, and sets the respective decoders (627 
to 630) in the decoder section 602 in accordance with 
the information in STI. 

[0072] When VRO file (VR_MOVIE.VOR of F!G. 2. 
and the like) is not recorded in the read VMG directory 
(no in step ST620), "not recorded" is displayed (step 
ST61 6) and the reproducing processing ends, when the 
VRO file is recorded in the read VIMG directory (yes in 
step ST620), a program chain tobe reproduced (original 
PGC, user-defined PGC#1, user-defined PGC#2, and 
the like) is determined (step STB22). Subsequently, the 



content of the stream information STI (any one of 
M_V0B_STIff1 to #n) in VMG, read in step ST618 is 
read, and the MPEG video decoder 628, subpteture de- 
coder 627, and audio decoder 630 of FIG. 1 aresubject- 
5 ed to the initial setting (step ST624). This continues to 
<node A> of FIG. 14. 

[0073] The stream inform ation STI read in step ST624 
incSudes the audio attribute infomiation A_ATR (see 
FIG. 4) which has the "audiochannel number". Themain 

ro MPU section 604 of FiG. 1 checks whether or not the 
sound mode of the title to be reproduced is "bilingual" 
(i.e., whether or not "audio channel number" is "1001b" 
indicating the dual-monauraS mode) based on the con- 
tent ("audio channel number") of the stream information 

15 STI (step ST626). With the bilingual mode (yes in step 
STSae), it is further checked whether or not the audio 
language code of the DVD video is to be followed (step 
ST628). 

[0074] When the code is followed (yea in step ST628), 

20 Uie audio language code of the DVD video (set by the 
user during initial setting, e.g., English) is read from the 
work RAIW 604a, and the subsound (English) of the bi- 
lingual mode is selected in accordance with sound lan- 
guage code (English). The audio decoder 630 is set so 

S5 that the selected subsound is outputted via both chan- 
nels (L/R) (step ST630). When the code is not followed 
(no in step ST628), the sound (e.g., Japanese main 
sound or English sub sound) designated for rep reducing 
of DVD-RTR by the user via GUI is selected from the 

30 sound of the recorded TV channel. T^e audio decoder 
630 is set so that the selected subsound is outputted via 
the both channels (L/R) (step ST632). When the sound 
mode of the title to be reproduced is stereo (no in step 
STB26), the processing of steps ST628 to ST632 is 

35 slipped. Then, the audio decoder 630 is set so that the 
recorded stereo sound is outputted via the both chan- 
nels (L/R). 

[0075] After the audio decoder 630 is set as described 
^ove, a cell reproducing processing (step ST640) is 

40 perfomned. During reproducing (no in step ST642), the 
next ceil is set in accordance with ttio program chain 
infonrnation PGCl (original PGCI or user-defined PGC;i) 
In the VMG file (step ST644). In this case, when the 
sound mode changes (to the stereo mode from the dual- 

45 monaural mode), and the setting of audio decoding is 
dianged (yes in step ST646), the setting of the audio 
decoder 630 is changed by the next sequence end code 
(step ST648). When the setting of the audio decoding 
is not changed (no in step ST646), the selling of step 

so ST648 is not changed. When the reproducing continues 
to ttie next cell in a seamless mode (yes in step ST650), 
the processing returns to the cell reproducing process- 
ing of step ST640. When the reproducing continues to 
the next cell in a non-seamless mode (no in step 

5s ST650), the MPEG decoder is set to a free run mode, a 
seamless connection flag (not shown) is set (step 
ST6S2), and the processing returns to the cell r^roduc- 
ing processing [step ST640). 
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[0O76] After the eel! reproducing ends (yes in step 
ST642), the error is checked (step ST660). When there 
is no enror(no in step STS60), the other processing tor 
ending Ihe reproducing is executed (step ST662), and 
the reproducing processing of FIGS. 13 and 14 ends. 
When the error occurs at the end o( reproducing (yes in 
step ST660), "read error occurs" is displayed in the dis- 
play SOB and/or the TV637 (step ST664), the reproduc- 
ing end processing (step 31666) is executed, and the 
processing returns to other processing state (e,g,, the 
key input watting state of step ST20 of FIG. 7), 
(0077] Additionally, the processing of steps the 
ST626, ST628, ST630 and ST632 of FIG. 14 corre- 
sponds to the processing of steps ST404, ST408, 
ST412 and ST410 of FSG. 8. 

[0078] FIGS. 15 and 16 are flowcharts showing one 
example of a concrete content of a cell reproducing 
processing (step ST640) in the appar^us of FIG. 1 . 
First, a cell start position FP (logic block number LBN) 
and end FP (LBN) are detGcmined based on the program 
chain information PGCI and time map information 
TMAPI included in the management information VMG. 
Subsequently, read FP is set as cell start FP, and "end 
address - start address" is set as a remaining cell length 
(step ST6400). A start address and read length of con- 
tiguous data area CDAlo be read are set (step ST6402). 
When (he read CDA length Is smaller than a remaining 
cell length (yes in step ST6404}, "remaining cell length- 
length of the CDA to be read" is set as the remaining 
cell length, and ttie read length is set as CDA length 
(step ST6406). On the other hand, when the length of 
the CDA to be read is not less than the remaining ceil 
length (no in step ST6406), the read length Is set as the 
remaining ce!l length, and the remaining cell length is 
set to 0 (step ST6408). 

[0079] Subsequently, the data read command is set 
to the disc drive 609 (st^ ST6410), and transfer start 
of the read data Is waited for. The transfer starts (yes in 
step ST6412), and one VOBU of the read data is accu- 
mulated In the buffer memory (not shown). When the 
one VOBU of data is accumulated in the buffer memory 
(yes in step ST6414), one V08U of data is read from 
the buffer memory (step ST6416), and the pack consti- 
tuting the VOBU is checked. When there is RDi pack 
(FIG. 3) in the top of VOBU (yes in step ST641 8), and 
there is a change in aspect ratio (yes in step ST6420), 
a direct-current component of achromatic signal (C sig- 
nal) outputted via video terminal S after decoding is ap- 
propriately changed (step ST6422). This continues to 
<node B> of FIG. 16. 

[0080] When the seamless connection flag (set in 
step ST652 of FIG. 14) in the VOBU data read in step 
ST6416 is set (yes in step ST6424), "read FP+read 
length" Is set as read FP, and MPEG decoder is set to 
a nomial mode. Moreover, a system clock reference 
SCR is appropriately read and set, and the seamless 
connection flag is reset (step ST6426). 
[0081] When the transfer started in step ST6412 of 



FIG. 1 5 does not end (no in step ST6428), there is a key 
input in step ST20 of FIG. 7 (yes in step ST6430), and 
a special reproducing mode is fast Sonward FF (yes in 
step ST6432), a jump direction forthe fast fonward is set 

5 to a positive direction , and a read position read„fp is set 
in aa;ordance with the jump amount (step ST6434). On 
the other hand, when a speciai reprodudng mode is not 
Ihe fast forward FF but a fast rewind FR (no in step 
ST6432, yes in step STe436), the jump direction for the 

'0 fast rewind is set to a negative direction, and the read 
position readjp Is set in accordance with the jump 
amount (step ST6438). Whan the read position readjp 
during FF or FR operation, a processing of contiguous 
data area DCA for the speciai reproducing (FF or FR) is 

IS performed (step ST6440), and She processing returns to 
stepST642of FIG. 14. 

[0082] Additionally, in DCA processing of step 
ST6440. the read position readjp can be detemriined 
based on the time map infomnation TMAPI refen-ed to 
so in step ST6400 of FIG, 1 5 in consideration of the jump 
amount. Moreover, if there is no key input (no in step 
ST6430), or even if the key input is neither FF key nor 
FR key (no in step ST6432, no in step ST6436), the 
processing returns to step ST6414 of FIG. 15 via <node 

25 C>. 

[0083] When the transfer started in step ST6412 of 
FIG. IS ends (yes in step ST6428), and the remaining 
cell length is zero (yes in step &T6450), this is an end 
of the cell. Therefore, the processing of FIGS. 15 and 
30 16 ends, and the processing returns to step ST642 of 
FIG. 14. When the remaining cell length is not zero (no 
in step ST6450), the processing returns to step ST6420 
of FIG. 15 via <node D>. 

[0084] Additionally, in the aforementioned embodi- 
es menl, "the setting which is associated with the language 
of the sound already set in DVD video reproducing" is 
automatically rellected in setting of DVD video record- 
ing. As expansion/iTiodificatjon, "the setting which is as- 
sociated with the language of the set sound" can auto- 
'fo matioally be reflected in setting a received sound of the 
TV tuner 613 of FIG. 1 (or a single TV tuner unit con- 
nected in i link (R) via IEEE 1 394 interface (not shown)). 
Concretely, the tuner received sound having the content 
set in step ST412 of FIG. 8 can not only be recorded In 
the disc 100 of FIG. 1 but also be oirtputted via the 
speaker633of FIG. 1 (without being recorded in the disc 
100). 

[0085] Furthemnore, similarly as the method of auto- 
matically reflecting the setting associated with the set 

so langtjage in the setting of video recording", the setting 
associated with the language of the subpicture already 
set in the DVD video reproducing" can automatically be 
reflected in selecting the language displayed in the mon- 
itor during reception of character broadcast. 

55 [0086] FIG. 17iEadiagramshowingcontentsof man- 
agement information to be recorded by the apparatus of 
FIG. 1 . Here, explanation will be given to a case where 
infomiation of the volume space shown in FIG. 17(b) is 
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recorded in the information recording area of a 
DVD-RAiW disc (100) shown in RG. 17(a). (Note tiiat 
Uie data structure of inlormation to be recorded on stor- 
age unit (such as an HDD) 700 may be the same.) 
[0087] The voiume space of the disc (100) includes, 
as shown In FIG. 1 7(b), a recording area of a volume & 
file management information and a data area of user da- 
ta (AV infomnation or the like). As shown in FIG. 1 7(c), 
the data area can record management infonnation 
RTR_VMG and contents (video object VOB constituting 
the AV information, or the lil<e ) of the user data. Man- 
agement infomiation RTR„VMG is stored as a file of vid- 
eo manager VMG. 

[0088] Management information RTR_VMG includes, 
as shown in FIG 17(d), RTR video manager information 
RTR_VMGI, movie AV file information table M„AVFrr, 
Still picture AV file infomiation table S_AVFIT, original 
program chain infomnation ORG_P6CI. user-defined 
program chain information table UD„PGCIT, text data 
manager TXTDT_IWG. and manufacture's information 
MNFIT. 

[0089] Incidentally, program chain information PGGI 
has a data structure representing a whole reproduction 
of program chain PGG, and the PGC represents a se- 
quence of program PG {or a program set). The PG is a 
logical unit of the recorded contents. The PG Is recog- 
nized or defined by a user The PG in a program set Is 
formed of one or more original cells (which are repro- 
duction units of the initial recorded contents), and the 
PG is delined only within the Oi=lG_PGCi. In other 
words, the ORG_PGCI is the information by v/hich an 
order of reproduction of celts coaesp ending to the initial 
recorded contents is described. On Uie other hand, the 
UO_PGCrT denotes a table which describes one or 
more PGCI's being subjected to a user's edition after 
recording. 

[0090] The f^^_AVF!T includes, as shown in FIG. 17 
(e), movie AV file infomnaiion table infomnation 
M_AVFITI, one or more pieces of movie VOB stream 
information M_VOB_STl#1 to IW_VOB_STI#n, and 
movie AV file infonmation M„AVFI. The M_AVF! in- 
cludes, as shown in FIG. 1 7(f), movie AV file infomiation 
general infomnaiion N/I_AVF1„G1, one or more movie 
VOB infonnation search pointers M_V0BI_SRP#1 to 
M_VOB!_SRP#n, and pieces of movie VOB infomiation 
M_VOBIfl1 to M„VOBI«n corresponding in number to 
the number of the search pointers. 
[0091] Each of the l^_V08lfJ's includes, as shown in 
FIG. 17(g). movie VOB general information 
M_VOBLGI, seamless infomnaiion SIWLi, audio gap in- 
fonnation AGAP, and time map information TMAPI, The 
T/WIAPI may be utilized when a speciai plaj*aclt (e.g., a 
piaybacl< of cells in a special order defined by an inde- 
pendent user using the user-defined PGC) or a time 
search is to be performed. 

[0092] The TMAPI includes, as shown in FIG. 17(h), 
time map general information TMAP„GI, one or more 
time entries TM„ENT#1 to TM_ENT#r, and one ormore 



VOBU_ENT#1 to VOBU„ENT#q. 
[0093] Each TM_ENT includes, as shown in FIG. 17 
(i), VOBU_ENTN indicating the corresponding VOBU 
entry number, TM_DIFF Indicating a time difference be- 

5 tween the playback stan time of the VOBU being des- 
ignated by the time entry and the calculated playback 
time, and VOBU^ADR indicating the address of the tar- 
get VOBU. In the NTSC, when a time unit TMU is rep- 
resented by 600 fields (or in the PAL, when the time unit 
TMU is represented by 500 fields), the above-men- 
tioned "calculated playback time" with respect to the 
time entry #j can be represented by TMU x (j-1) i 
TM_OSF. The VOBU_ADR represents the target VOBU 
address by the total size of the preceding VOBU's of the 

15 VOB wherein the size of the VOBU is expressed in unit 
of a sector. 

[0094] According to the data structure as exemplified 
above, when a playback has to be started from an inter- 
mediate point of a VOBU, it is necessary to determine 

20 its access point. This access point is called a time entry 
point. The time entry point is located at a place being 
deviated from the position, indicated by the movie ad- 
dress infonmation of the VOBU, by the time difference, 
indicated by the time difference information TI^„DIFF in 

25 the time entty ™_ENT. Th is ti me entry point is a specific 
playback start point (or time search point) indicated by 
the time map information TMAPI. 
[0095] Each VOBU entry includes, as shown in FIG. 
17(i), reference picture size infomnaiion 1STREF_SZ, 

30 VOBU playback time information V08U„PB_TM, and 
VOBU size information VOBU„SZ. Here, the 
VOBU_PB_TIVt indicates the playback lime of the cor- 
responding VOBU in unit of a video field. The reference 
picture size information 1STREF_SZ indicates the size 

S5 of (he first reference picture (corresponding to an l-pic- 
lure of the MPB3) In Uiecon-esponding VOBU in unit of 
a sector. 

[0096] Inddentatly, in the VOBU entry, the "time inter- 
val of VOBU's" is represented by the number of fields. 

■^0 However, as another method, the "time interval of VO- 
BU's" may be represented by the count value of a ciock 
counter, the count value indicating the interval from one 
VOBU to the next VOBU, More specifically, the "time in- 
terval of VOBU's" may be represented by the differential 

45 value of the 'presentation time stamp PTS at the leading 
point of one VOBU" and the "PTS value at the leading 
point of the immediately followed VOBU." In other 
words, it is possible to represent the time interval in a 
specific unit by the differential value of clock counts wilh- 

so in that unit. 

[0097] As described above, according to the digital re- 
cording/reproducing apparatus of ttie present invention, 
the setting associated with the language of the sound 
(already completed) is reflected in setting of recording/ 

ss reproducing of DVD-RTR, and setting intricacy can be 
solved. 
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1. A digital recording/reproducing apparatus in wtiich 
an infonmation medium (100; DVD-RAIVI disc, IC 
memory, HDD, or the Sike) for storing audio -vis uai s 
inTormalion (TV broadcast signal, DVD playbaoli 
signal, etc) corresponding to a plurality of types of 
audio languages (English, Japanese, etc.) and 
soured mode Infonnation (Information indicating 
monaural, dual-monaural, stereo, etc.) associated *o 
with these audio languages is used, characterized 

in that 

said apparatus is configured to record the au- 
dio-visual information on the infonmation medi- is 
urn (1 00) orto reproduce the audio-visual infor- 
mation from the infomfiatlon medium (100) 
based on at least one of a plurality of different 
formats (DVD-RTR, OVD-Vrdeo, etc.). 

20 

2. The apparatus according to claim 1 , 
characterized by comprising: 

first judging means (900, 604; ST404) forjudg- 
ing whether said audio-wsual information in- 5S 
eludes said plurality of types of audio languag- 
es; and 

second judging means (604; ST408) forjudging 
whether a specified audio language (e.g., Eng- 
lish) set in said first format (e.g., DVD-Video) is 30 
applied to said second fomiat (e.g., DVD-RTR), 
when said audio-visuai information includes 
said plurality of types of audio languages, 
and characterized in that the specified audio 
language (English) is utilized (ST412) in re- 3s 
cording or reproducing based on said second 
format (DVD-RTR), when (yes at ST40e) the 
specined audio language (English) set in said 
first fomnat (DVD-Video) is applied to said sec- 
ond fomnat (DVD-RTR). 40 

3. The apparatus according to claim 2, 
characterized In that said second format 
(DVD-RTR) has predetermined managemen! infor- 
mation (VMG), that the management information 4S 
(VMG) includes one or more pieces of stream Infor- 
mation (STI), and that said sound mode infomnation 
(information indicating monaural, dual-monaural, 
stereo, etc) is recorded in each stream infomnation 
(STI). so 

4. The apparatus according to claim 2, 
characterized in that an audio data portion of said 
audio-visual infomnation (e.g., TV broadcast signal) 

is recorded in said information medium (100) by a S5 
data unit (AAU) having a predetermined header, 
and that said apparatus further comprises; 



20 

first means (ST5402) forjudging a sound mode 
(monaural, dua!-monaural, stereo, etc.) of said 
audio data to be recorded in said information 
medium (100); and 

second means {ST5404-ST5408) for setting 
said judged sound mode in the header of said 
data unil (AAU), 

The apparatus according to daim 1 , w^ich records 
audio-visual information of television broadcast in 
a recordable optica! disc (100), or reproduces the 
audio-visual infonnatlon from the recorded optical 
disc (1 00), said apparatus being characterized by 
comprising: 

a bilingual broadcast deteclor (900, 604; 
ST402-ST404) tor detecting whether said tele- 
vision broadcast is bilingual broadcast; 
a sound changeover section (604; ST412) for 
selecting and outputting a sound of a language 
corresponding to a specified audio language (e. 
g., English) via said bilingual broadcast, when 
said television broadcast is the bilingual broad- 
cast and the specified audio language (English) 
set in reproducing the sound from said record- 
ed oplica! disc (100) is followed; and 
a sound output seciion (604; ST406) for output- 
ting the sound included in the audio-visual in- 
formation of the broadcast as it is, when said 
television broadcast is not the bitingual broad- 
cast. 

The apparatus according to claim 1 , having a func- 
tion for recording audio-visual information of televi- 
sion broadcast in a recordable optical disc (100), or 
r^roducing the audio-visual infomnation from the 
recorded optical disc (100), 

characterized in that an audio data portion of 
said audio-visual information is recorded as au- 
dio stream data in said recordable optical disc 
(100), and 

the sound mode of said audio data !o be record- 
ed in said recordable optical disc (100) is set 
and constituted as a part of said audio stream 



The apparatus according to claim 1 , having a func- 
tion for recording audio-visuai information of televi- 
sion broadcast in a recordable optical disc (100), or 
reproducing the audio-visuai information from the 
recorded optical disc (100), 

characterized in that management informa- 
tion (VMG) including one or more pieces of 
stream information (ST!/A_ART) is recorded 
{ST530; or ST5304-ST5308) in said recordable 
optical disc (100), and information of a sound 
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mode is recorded in each piece of stream infor- 
maiion (ST!). 

8. Tlie apparatus according to claim 1 , iiaving a func- 
tion for recording audto-visuai information including s 
a multilingual sound in a recordable optical disc 
(100), or reproducing the audio-visual information 
including the multiiingual sound from the recorded 
optical disc (100), 

10 

characterized in that managemenl infomia- 
tion (VMG) including one or more pieces of 
stream information (STI) is recorded (ST530; or 
ST5304-ST5308) in said recondable optical 
disc (100), and information of a sound mode is is 
recorded in each piece of stream information 
(STI/A_ART). 

and that during reproduction of said recordable 
optical disc (100), when said sound mode infor- 
mation extracted from said stream information so 
(STI) indicates the multilingual sound, and if the 
multilingual language reproduced from said re- 
corded optical disc (100) is a specified lan- 
guage (e.g., English) (yes at ST408), then set- 
ting (ST412) tor outpulting only a sound of a ss 
specified language (English) is performed. 

9. A television tuner (613) which can be used with the 
apparatus of claim 1 , said apparatus having a func- 
tion for recording audio-visual information of televi- 30 
sion broadcast in a recordable optical disc (1 00), or 
reproducing the audio-visuai infomnation from the 
recorded optical disc (100), said tuner being char- 
acterized by comprising: 

35 

a bilingual broadcast detector (900, 604; 
ST402-ST404) for detecting whether said tele- 
vision broadcast is bilingual broadcast; 
a sound changeover section (604; ST412) for 
selecting andoutputting asound of a language ■*o 
corresponding to a specified audio language (e. 
g., English) via said bilingual broadcast, when 
said television broadcast is the bilingual broad- 
cast and the specified audio language (English) 
set in reproducing the sound from said record- -fs 
ed optical disc (100) is followed; and 
a sound ou^ut section (604; ST406) for output- 
ting the sound included In the audio-visual in- 
fo nnation of the broadcast as It is, when said 
television broadcast is not the bilingual broad- so 
cast. 

10. A digital recording/reproducing method in which an 
information medium (100) for storing audio-visual 
informaUon (TV broadcast signal, DVD playback S5 
signal, etc.) conresponding to a plurality of types of 
audio languages (English, Japanese, etc.) and 
sound mode infomnaSion (infonnatlon indicating 



monaural, dual-monaural, stereo, etc.) associated 
with these audio languages is used to perform re- 
cording or reproducing based on at least one of first 
and second formats (DVD-RTR, DVD-Video, etc.), 
said method comprising: 

judging (ST404) whether said audio-visual in- 
formation Includes said pluraiity of tj^es of au- 
dio languages; 

judging {ST408) whether a specified audio lan- 
guage (e.g., English) set in said first forniat (e. 
g., DVD-Video) is applied to said second format 
(e.g., DVD-RTR), when said audio-visual infor- 
mation includes said plurality of types of audio 
languages; and 

utilizing (ST412) the specified audio language 
(English) in recording or reproducing based on 
said second format (DVD-RTR), when (yes at 
ST408) the specified audio language (English) 
set in said first forniat (DVD-Video) is ^plied 
to said second forniat (DVD-RTR). 
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